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Rare gas discharge lamp used as source of ultraviolet light 
in photochemical reaction apparatus e.g. optical ozone generator - has 
external electrode of polarity different from internal electrodes of same 
polarity that is wound on peripheral surface of fluorescent tube 
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Abstract {Basic) : JP 10112290 A 

The lamp has a fluorescent lamp (1) wi th a no ble gas inside and 
sealed at both _sides a by cr imp sealing member (11) . A gai rof in ternal 
electrodes (3) of same polarity is arranged one at each ends of the ~ 
tube , respectively . . An external electrode (5) of polarity different 
from the internal electrode" is wound on the peripheral surface of the 
tube . 

USE - For dry hard of resin, coating material or ink and for 
optical cleaning, optical sterilisation. 

ADVANTAGE - Achieves good ultraviolet luminous efficiency by 
increasing number of excited molecules. Offers miniaturised lamp at low 
cost . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the rare-gas 
discharge lamp used as the ultraviolet line light source of photochemical-reaction 
equipments, such as a dry hard of a resin, a paint, or ink, optical washing, optical 
sterilization, and an optical ozone generator. 
[0002] 

[Description of the Prior Art] Conventionally, the ozone generator using the silent 
discharge is known. The principle of such an ozone generator is explained using drawing 
7 . Ozone is generated by contacting and arranging one electrode 7 to the unilateral side 
of the dielectric 6 which is an electric conduction obstruction, arranging the electrode 8 
of another side so that one electrode 6 may be opposed in the state where it estranged to 
the field of another side of a conductor 6, generating a silent discharge and letting air or 
oxygen pass between this silent discharge by impressing alternating voltage between this 
electrode 7 and 8. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above ozone generators, 
since the electrode 7 touched direct air or oxygen, the electrode 7 oxidized and there was 
a problem that an electrode 7 deteriorated. Furthermore, degradation of an electrode 7 
influences the life of an ozone generator directly, and was a big technical problem to 
reinforcement. Moreover," since an electrode 7 was the structure of contacting direct air or 
oxygen, the dust and dust in air or oxygen adhered to the electrode 7, electric discharge 
efficiency fell, and it had the problem that the yield of ozone finally decreased. And when 
the nitrogen in air oxidized by electric discharge, there was also a problem that the 
nitrogen oxide which has a bad influence on a human body was generated. 
[0004] this invention is made based on the above situations, and it is the easy structure 
suitably used as the light source of an ozone generator or other photochemical-reaction 
equipments, and the purpose is to offer a cheap and small rare-gas discharge lamp while 
it can emit ultraviolet rays an d is_excell £nLin nltnHnlpt -rays luminous efficiency 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, a rare-gas discharge lamp according to claim 1 The arc tube made from the 
quartz with whjch the stic king-by-pressure closure section was formed in both ends, and 
rare gas was enclosed with the interior, It is characterized by having the internal electrode 
of the same polar couple arrangedto the both ends in this arc tube, and a different polar 
linear external electrode from the aforementioned internal electrode wound among the 
both ends of the arc tube concerned along the periphery side of the aforementioned arc 
tube. 

[0006] A rare-gas discharge lamp according to claim 2 is characterized by the bird 
clapper in a rare-gas discharge lamp according to claim 1 from the annular section which 
especially the aforementioned internal electrode approached along with the inner skin of 
an arc tube following the bay extended in the direction of a tube axis, the bending section 
bent in the direction estranged from a tube axis following this bay, and this bending 
section, and was formed. 



[0007] 

[Embodiments of the Invention] Hereafter, the example of this invention is explained 
based on a drawing. Drawing 1 is the rare-gas discharge lamp of this invention, is the 
place which mold, such as a refrigerator and a tableware dryer, tends to generate, and is a 
lamp which sterilizes or sterilizes those mold by emitting ultraviolet rays and generating 
ozone. 

[0008] The stickingjay-jirgssure closure section J 1 under which the metallic foil 2 was 
laid is formed in both ends, and, as for the arc tube 1 , the internal electrode 3 of a couple 
is arranged to the interior. The end section of an internal electrode 3 is connected to the 
end side of the aforementioned metallic foil 2, and the external lead 4 is formed in the 
other end side of this metallic foil 2 so that it may project in the sticking-by-pressure 
closure section 1 1 shell exterior. And the linear external electrode 5 is wound among the 
both ends of the arc tube 1 concerned along the periphery side of an arc tube 1 . And in 
the arc tube L_the xenon is enclosed as rare gas for electric discharge. 
[0009] Thisj^re^sjlischarge lamp is J 0mm inth^Qverall leogth.of 132mrnj and outer 
diameter, and is ultraviolet rays with a wavelength of 185nm 13microW/cm2 It emanates. 
drawing 2 — the spectrum of this rare-gas discharge lamp — relative intensity of radiation 
is shown And when it reacts with the oxygen in the air to which 200nm ultraviolet rays 
exist in the circumference of this lamp with a peak of the wavelength of 1 85nm emitted 
from this rare-gas discharge lamp, ozone jsj^ejierated and this ozone contacts bacilli, 
such jis mold, sterilization or a germicidal action is done so. In addition, since ozone is 
generated from the oxygen in air by ultraviolet rays, nitrogen oxide is not generated like 
the ozone generator of the conventional technology. And in this example, although the 
xenon was used as rare gas for electric discharge, in order to make the ultraviolet rays 
suitable for optical washing or the dry hard of ink emit corresponding to each use, a 
chlorine compound and a krypton compound may be used as rare gas for electric 
discharge, and metals, such as mercury, may be added if needed. 
[0010] Next, each part is explained in detail. In order to make light 200nm or less 
penetrate efficiently, and since it becomes a conductive obstruction, an arc tube 1 consists 
of quartz glass. An internal electrode 3 is a product made from a tungsten, and as shown 
in drawing 3 , it consists of annular section 3c approached and formed along with the 
inner skin of an arc tube 1 following bay 3a extended in the direction of a tube axis, 
bending section 3b bent in the direction estranged from a tube axis following this bay 3a, 
and this bending section 3b. th^externaLelecLrpd^S - a line with a diameter [made from 
SUS304 ] of 0.4mm --Jt is a member, and it applies to an other end side from the end 
side oTan arc tube 1 , and is wound along the periphery side And it is wound and desired 
ultraviolet rays are emitted from between the ****** external electrodes 5. ( That is, ifjth g 
external electrode 5 i s_woundd ensely , ultraviolet rays are not emitted good, but since the 
prohlen^fjedng,tion of the o^ne^eld accojnpanyin^decline in electric discharge 
efficiency occurs on the contrary if wound around **, the iiitervaToTthe + + + "'"external 
electrode 5 lVdelerliiin^ shown in drawing 4 , the extefnat 

electrode 51 may be the ribbon base of width of face of 0.4mm, and a thickness 0.1mm 
narrow width. In addition, this external electrode 51 consists of the same matter as the 
external electrode shown in drawing 1 , and the same sign as drawing 1 shows the same 
portion. 

[001 1] Thus, since the rare-gas discharge lamp of this invention is the structure where the 



sticking-by-pressure closure section 1 1 was formed in the both ends of the tubular arc 
tube 1, and the linear external electrode 5 was wound around the interior of an arc tube 1 
in the internal electrode 3 of a couple, and the periphery side of an arc tube 1. it is easy 
stru cture, it can manufacture it j^aplyjmd_can miniaturize it. 

[0012 ] Next, the lighting method of the rare-gas discharge lamp of this invention and an 
electric discharge phenomenon are explained using drawing 5 . To an internal electrode 3 
and the external electrode 5, via an inverter circuit 30, rare-gas discharge lamp L 
impresses the RF high voltage, lights up from the DC-power-supply section 20. and it is 
connected so that the internal electrode 3 of a couple may become the same polarity. And 
since an internal electrode 3 and the external electrode 5 discharge through this 
conductive obstruction by using as a conductive obstruction the arc tube 1 which consists 
of quartz glass, much narrow wire-like electric discharge plasma occurs in an arc tube I. 
and -- since this electric discharge plasma has the feature of having the electron of a high 
energy and disappearing in an instant — the xenon molecule in an arc tube I - an instant - 
- order — when it is excited by the stable excimer state and returns from this excited state 
to a ground state, light is emitted in ultraviolet rays 

[0013] Moreover, since it discharges between the external electrode 5 wound around Mr. 
abbreviation 1 along with the longitudinal direction of an arc tube 1, and the internal 
electrode 3 formed in the both ends of an arc tube 1 , from the both ends of an arc tube 1 . 
it applies to a center section, and it will cross throughout abbreviation and light will be 
emitted. 

[0014] The electric discharge state which happens between an internal electrode 3 and the 
external electrode 5 is explained. The nose of cam is annular section 3c. and an internal 
electrode 3 discharges between this annular section 3c and the external electrode 5 wound 
around the periphery side of an arc tube 1, as shown in drawiim 3 . In addition, it 
discharges in part very much also between bay 3a, bending section 3b, and the external 
electrode 5. And since the nose of cam of an internal electrode 3 is annular, as shown in 
drawing 6 , distance with annular section 3c of the external electrode 5 and an internal 
electrode 3 wound around the periphery side of an arc tube 1 can be brought close, and 
breakdown voltage can be lowered. That is. lighting nature becomes good. 
[0015] If the distance of an internal electrode 3 and the external electrode 5 is near, since 
current density will moreover become small, the temperature rise of an internal electrode 
3 can be stopped, and the sputtering phenomenon in which the matter which constitutes 
the internal electrode 3 evaporates does not occur, but an electrode life can be prolonged. 
[0016] Furthermore, since electric discharge plasma occurs from annular section 3c of an 
internal electrode 3 in a curtate distance to the external electrode 5 as the dashed line of 
drawing 6 showed, countless electric discharge plasma occurs in a radial from annular 
section 3c. Therefore, since it is excited by the excimer state with the metaslable xenon 
molecule in an arc tube 1 and the number of the molecules of an excimer state increases 
efficientlyjjUrav'iolct-rays luminous efficiency becomes good. 
[0017] 

[Effect of the Invention] Since it is the structure where the sticking-by-pressure closure 
section was formed in the both ends of a tubular arc tube, and the linear external 
electrode was wound around the interior of an arc tube in the internal electrode of a 
couple, and the periphery side of an arc tube according to the rare-gas discharge lamp of 
this invention, structure can become easy, it can manufacture cheaply and a 



miniaturization can be attained. Furthermore, since it is excited by the excimer state with 
the metastable rare-gas molecule in an arc tube since countless electric discharge plasma 
occurs from the annular section of an internal electrode in a radial to an external 
electrode, and the number of excited molecules increases efficiently, ultraviolet-rays 
luminous efficiency becomes good. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing of the rare-gas discharge lamp of this invention. 
[Drawing 2] It is explanatory drawing showing the spectral emissivity of the rare-gas 
discharge lamp of this invention. 

[Drawing 3] It is internal-electrode explanatory drawing of the rare-gas discharge lamp of 
this invention. 

[Drawing 4] It is explanatory drawing of other examples of the rare-gas discharge lamp 
of this invention. 

[Drawing 51 It is the lighting method explanatory drawing of the rare-gas discharge lamp 
of this invention. 

[Drawing 61 It is important section expansion explanatory drawing showing the relation 
between the internal electrode of the rare-gas discharge lamp of this invention, and an 
external electrode. 

[Drawing 71 It is principle explanatory drawing of the conventional ozone generator. 
[Description of Notations] 

1 Arc Tube 

1 1 Sticking-by-Pressure Closure Section 

2 Metallic Foil 

3 Internal Electrode 

4 External Lead 

5 External Electrode 

20 DC-Power-Supply Section 
30 Inverter Circuit 



